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Article Info. Abstract

Background: Knee osteoarthritis is a progressive joint condition characterized by cartilage degeneration,
Article history: leading to pain, stiffness, and reduced mobility, especially among older adults. Its prevalence is rising due to

aging populations and obesity. Primary or secondary OA can develop, with risk factors such as age, gender,
Received and joint injuries playing significant roles. Physical therapy is a cornerstone in managing OA, targeting
26 Dec. 2024 symptom relief and improved joint function.

Objective of study: The aim of a study assessing how demographic variables affect the efficacy of physical
Revised therapy for patients with osteoarthritis in the knee is probably to investigate the ways in which age, gender,
26 Jan. 2025 socioeconomic status, body mass index (BMI).

Materials and Methods: This single-blind randomized clinical trial, approved by the Ethics Committee and
Accepted registered in the Iranian Systematic physical treatment program for knee OA was evaluated by the Clinical
3 Feb. 2025 Trials Registry. Twenty individuals between the ages of 40 and 65 who had grade Il or I1l OA verified by

radiographic and clinical standards were included. The 12-session regimen included strengthening exercises
Publishing for the Knee, hip and trunk as well as heat therapy. The WOMAC assess the results, with an emphasis on
10 Nov. 2025 physical function, stiffness, and discomfort.

Results: Age, MI, and pain reduction were found to be significantly correlated negatively in the study,
suggesting that older people and those with greater BMIs experienced less improvement. On the other hand,
there were no noteworthy correlations between treatment outcomes and gender, height, or weight. The study
emphasizes how age and body mass index (BMI) impact the effectiveness of physical treatment.
Conclusion: Shows that demographic factors, especially age and BMI, have a major impact on how well
physical therapy works for osteoarthritis in the knee. Especially for older persons and those with higher
BMuIs. Future studies should focus on creating individualized rehabilitation plans to enhance care for a variety
of individuals.

This is an open-access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

Knee osteoarthritis, often referred to as degenerative joint disease, involves the gradual deterioration of the articular cartilage, predominantly
linked to aging and mechanical stress. It commonly impacts older adults, manifesting as a chronic condition with a gradual escalation in
symptoms over time. The disease's progression rate varies significantly among individuals, with symptoms ranging from mild discomfort to
debilitating pain. Common clinical manifestations include increasing knee pain during physical activities, stiffness, joint swelling, and
exacerbated discomfort after prolonged inactivity. As the disease advances, pain intensity and frequency tend to rise, often resulting in functional
impairments and diminished quality of life, Epidemiological data reveal that knee osteoarthritis is the most prevalent form of arthritis worldwide,
with its incidence rising due to increasing life expectancy and obesity rates. Among individuals over 60 years old, symptomatic knee
osteoarthritis affects approximately 13% of women and 10% of men, with prevalence climbing to 40% in those aged 70 and older. Notably, the
condition is more frequent in females, and radiographic evidence of knee osteoarthritis does not always correlate with symptoms—only 15%
of individuals with radiographic findings report symptomatic issues. Annually, around 240 out of every 100,000 people experience symptomatic
knee osteoarthritis [1].

This condition can be classified as primary or secondary, based on its underlying cause. Primary knee osteoarthritis is associated with the natural
degeneration of cartilage without any specific etiology, often attributed to aging. In contrast, secondary knee osteoarthritis arises from
identifiable factors such as trauma, surgical interventions, congenital deformities, or poor alignment of the lower limbs. These include post-
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traumatic injuries, bowing or flexion deformities, scoliosis, and conditions like rickets [2, 3]. The risk factors for knee osteoarthritis are divided
into modifiable and non-modifiable categories. Modifiable factors include joint injuries, occupational stress (e.g., prolonged standing or
repetitive knee bending), muscle weakness or imbalances, obesity, and metabolic syndrome. Non-modifiable factors encompass age, gender
(with a higher prevalence in females), genetic predisposition, and racial differences [1]. OA risk increases with age, particularly over 50, as
aging affects chondrocyte function, reducing proteoglycan production and impairing cartilage maintenance. This leads to cartilage degeneration
and OA. However, OA is not solely age-dependent, as joint degeneration varies across individuals and can occur independently of aging. These
age-related physiological changes may influence both symptom severity and the effectiveness of interventions, underscoring the importance of
considering age as a variable when interpreting Results [4].

Obesity increases OA risk through systemic and biomechanical pathways, with excess weight intensifying joint stress, especially in weight-
bearing joints like the knees. Given that height and weight are important components of body mass index (BMI) that could otherwise skew
study results, it is imperative that the groups exhibit no statistically significant variations in these variables for a valid comparison [5]. Physical
therapy has an important role in controlling knee osteoarthritis (KOA), according to numerous scientific investigations looking into treatment
options. Physical therapy has been repeatedly demonstrated to improve people's functioning capacities in addition to reducing pain. A more
durable and less medication-dependent management approach results from the reduction of pain, which also frequently lessens the need for
analgesic drugs [6, 7]. Osteoarthritis (OA) patients frequently experience increasing mobility problems and chronic pain, which drastically
lowers their overall quality of life [8].

A key component of managing osteoarthritis (OA) is physical therapy (PT), which aims to maintain joint functionality, reduce discomfort, and
assist with weight management [9-12]. Both German and international clinical guidelines promote physical therapy (PT) as the major technique
for treating osteoarthritis (OA), providing a useful way to postpone surgical procedures when combined with patient education and pain-
relieving drugs [8,13,14]. Despite these recommendations, insufficient adherence to OA treatment guidelines has contributed to the
underutilization of PT services [15]. For instance, in Germany, only 49% of OA patients accessed PT in the year leading up to their surgery.
This utilization rate was even lower in several other Western countries, including the United States, Australia, and Taiwan [16-18], there are
many methods and mechanisms of physical therapy for patients with knee osteoarthritis. This study focuses on evaluating the relationship
between the effectiveness of physical therapy and its relationship to the demographic variables of the study sample individuals.

2. Material and Methods
2.1. Study of the design

A single-blind randomized clinical trial was conducted following approval from the research ethics committee of the school of rehabilitation
sciences, Iran university of medical sciences (Ethics Code: IR.IUMS.REC.1403.168). Participants were thoroughly informed about the study’s
objectives, procedures, and their rights, ensuring a clear understanding before providing written informed consent. To maintain ethical
standards, participants were assured that no financial costs would be incurred for their participation. Confidentiality of all collected data was
strictly protected through secure storage systems, accessible only to the principal investigator. Participants were assured of their right to exit
the trial at any point without needing to give a reason, maintaining voluntary participation throughout. They signed a consent form to join the
study. The trial was pre-registered with the lIranian Clinical Trials Registry (registration code; IRCT2015031421459N7), adhering to
international standards for clinical trial transparency and ethical practices.

2.2. Participants

Following a confirmed diagnosis of knee osteoarthritis (KOA) based on clinical symptoms and radiographic imaging, participants of both sexes,
ages 40 to 65, and were referred to the physiotherapy clinic at Sadr Al-Qanat Hospital in Baghdad. A radiologist used the Kellgren- Lawrence
grading method to determine the degree of osteoarthritis in the knee. Inclusion criteria required that participants had chronic knee pain, either
unilateral knee osteoarthritis, Exclusion criteria included patients with recent fractures, prolonged immobilization, other grades of knee
osteoporosis (grade | and 1V) and severe cardiopulmonary disease.

2.3. Intervention

To enhance stability, strength, and functionality in patients with knee osteoarthritis (OA), a structured and comprehensive rehabilitation program
was implemented. This program emphasized strengthening exercises targeting both the quadriceps and hip muscles, as these are particularly
beneficial for individuals with OA. It included hip joint strengthening, core stability, and lumbar/pelvic motor control exercises to improve
muscle strength and stability, thereby enhancing knee joint function. Participants performed hip-strengthening exercises such as hip abduction
and adduction, beginning without resistance and gradually progressing to 0.5 to 3 kg as their strength improved. Quadriceps-focused exercises
were integrated to further support knee stability. Additionally, trunk stabilization movements, including crunches, bracing, and bridges, were
employed to promote pelvic control and enhance trunk stability, alongside other dynamic stabilization exercises. Additionally, a hot pack device
and a transcutaneous electrical nerve stimulation (TENS) device were used in treatment. Lumbopelvic motor control exercises aim to enhance
lower body mobility and stability through progressive intensity as shown in Figs. 1- 5.

Fig. 1. Shown transcutaneous electrical nerve stimulation useful in physical therapy
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Fig. 2. First session: basic exercises including hip abduction/adduction without resistance, and core stability exercises (hollowing, bracing)
for joint stability

Fig. 3. Second sessions: added resistance (0.5-1 kg) for hip exercises; introduced additional core exercises (bridge, pug) to challenge muscles
and maintain stability

Fig. 4. Third sessions: increased resistance (1-2 kg) for hip exercises; added lumbar stability exercises (balance, back extension); increased
core exercise repetitions to 15 for endurance

Fig. 5. Fourth sessions: further increased resistance (2—-3 kg) for hip exercises; added new core and hip strengthening exercises (resistance
band curl, bridge with leg extension); increased repetitions to 20, with weight cuffs to reduce knee strain

2.4. Outcomes

The main study outcomes included the Western Ontario and McMaster Universities Osteoarthritis Index, modified for use in Spanish, which
was used to assess three key aspects affected by knee impingement syndrome: pain, stiffness, and physical function. Pain was measured with
five questions, with scores ranging from 0 (no pain) to 20 (severe pain). Stiffness was assessed with two questions, with scores ranging from 0
to 8, and physical function was assessed with 13 questions, with scores ranging from 0 to 68, this score for Osteoarthritis of the knee. The total
score ranges from 0 (no symptoms) to 96 (severe symptoms) [19], and this score serves as both primary and secondary outcomes.

2.5. Sample size

Using Shahnawaz A.'s paper [20], the sample size was determined using the following formula for the primary outcome of pain:

n=778+ (57")2

Change in mean

To guarantee a representative sample of people with moderate to severe osteoporosis, the study enrolled 20 patients with grade Il and 11
diagnoses.

2.6. Data collection

The outcome measurements, which comprised symptom severity as determined by the WOMAC (pain, stiffness, physical function) index,
contained demographic information for each participant, such as name, age, sex, weight, and height. These metrics made it possible to compare
clinical and functional results before and after the intervention in detail and evaluate how treatment effectiveness and demographic factors relate
to one another. The same variables were used as secondary measures after the intervention.

2.7. Statistical analysis

SPSS version 24 was utilized for the analysis of the data. To describe the data, descriptive statistics were computed, including means, standard
deviations, frequencies, and percentages. The data distribution's normality was assessed using the Kolmogorov-Smirnov test. The associations
between demographic factors and results were also evaluated using one-way analysis of variance and Pearson's correlation coefficient.
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3. Results

Data from a clinical investigation on anabolic steroid users were examined to look into the consequences of steroid abuse. Table 1 provides
specifics on the study group's demographics. Twenty people participated in the study, with a 50% male (n=10) and 50% female (n=10) gender
distribution. Diverse viewpoints were guaranteed within the sample due to the balanced gender representation. The participants' ages averaged
55.95 years, with a standard deviation of 6.68 years, indicating moderate age variability within the group, regarding body mass index (BMI),
the average was 88.2, with a standard deviation of 5.28, reflecting a relatively homogenous distribution in terms of body composition among
the participants, furthermore, the participants' physical measurements revealed that their mean weight was 69.00 kg, with a standard deviation
of 7.814 kg, while the average height was 168.70 cm, with a standard deviation of 9.995 cm. These statistics indicate some variability in the
height and weight of the study sample, which could contribute to a broader understanding of the study findings.

Table 1. Explain the demographic characteristic of the study sample

Group n=20
Frequency Percent (%)
Gender Male 10 50%
Female 10 50%
Total 20 100%
Age Mean 55.95
Std. Deviation 6.677
BMI Mean 88.2
Std. Deviation 5.28
Height and weight Weight Height
Mean 69.00 168.70
Std. Deviation 7.814 9.995

The results in (Table 2) refer to the relationships between demographic variables and changes in medical outcomes (pre- vs. post-intervention)
as assessed using Pearson Correlation. Notable findings include significant negative correlations between age and pain reduction (r =-0.455, p
=0.044), as well as between BMI and pain reduction (r = -0.508, p = 0.022). These results suggest that older participants and those with higher
BMI experienced less reduction in pain after the intervention, similarly, a significant negative correlation was observed between age and
functional improvement (r = -0.495, p = 0.026), indicating that older participants showed less functional improvement following the
intervention. In contrast, other variables, including BMI, weight, and height, did not exhibit significant relationships with functional outcomes,
in terms of stiffness, no significant correlations were found with any demographic variables. This lack of association suggests that changes in
stiffness were not influenced by factors such as age, weight, height, or BMI.

Table 2. Relationship between demographic variable and medical outcomes difference between pre vs. post depend on Pearson Correlation

Parameter Person test
Pearson Correlation P- value
Pain Age -0.455 0.044
Weight (Kg) 0.142 0.551
Length (Cm) -0.260 0.268
BMI -0.508 0.022
Stiffness Age 0.021 0.931
Weight (Kg) 0.020 0.934
Length (Cm) 0.277 0.237
BMI -0.009 0.971
Functional Age -0.495 0.026
Weight (Kg) -0.261 0.267
Length (Cm) -0.354 0.126
BMI -0.369 0.11

Table 3 summarizes the results of a one-way ANCOVA analyzing the relationship between gender and medical outcomes (pre- vs. post-
intervention). The analysis indicates that there were no statistically significant differences in pain reduction (F = 1.938, p = 0.181), stiffness
improvement (F = 0.668, p = 0.425), or functional outcomes (F = 0.828, p = 0.375) based on gender, these results suggest that the intervention's
effectiveness in improving pain, stiffness, and functionality was not influenced by the participants' gender.

Table 3. The association between medical outcomes and gender One-way ANCOVA determines the difference between pre and post

Parameter One-way ANCOVA
F-value P- value
Pain 1.938 0.181
Stiffness 0.668 0.425
Functional 0.828 0.375

4, Discussion

The results of the study highlight how demographic characteristics have a significant influence on how well physical therapy works for
individuals with osteoarthritis (KOA) of the knee. The significance of individual variables, especially age and body mass index (BMI), in
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determining treatment results was emphasized, even though the intervention demonstrated notable improvements in important areas like pain
reduction, improved functional capacity, and decreased stiffness. More research is required to completely understand the subtle effects of
demographic factors in order to maximize therapeutic benefits, even if the documented improvements support physical as a viable non-invasive
treatment for knee osteoarthritis. The was a strong negative correlation between age and improvements in pain and functional outcomes,
suggesting that advantages of older people were less apparent than those of younger people. Given that older adults frequently have weaker
muscles, more advanced joint deterioration, and longer recovery times, these findings are most likely the result of age-related physiological
changes. The efficacy of physical therapy for older persons may be limited by degenerative changes in the knee joint, such as decreased synovial
fluid production and cartilage degradation, slower cell repair rates, and decreased metabolic activity.

These findings are in line with previous studies that demonstrated that older patients getting physical therapy for KOA experienced worse
therapeutic effects, including those by [22]. The role of age as a moderating factor in therapy outcome underscores the need for age-specific
adjustments in rehabilitation protocols [23]. BMI was another significant factor influencing pain reduction; a higher BMI was negatively
correlated with improved symptoms. This relationship can be attributed to the increased mechanical stress that excess body weight places on
the knee joint, exacerbating pain and accelerating cartilage wear. Additionally, individuals with higher BMI are prone to heightened systemic
inflammation due to increased production of pro-inflammatory cytokines, such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-
a), These inflammatory mediators contribute to chronic pain and joint stiffness, further hindering the effectiveness of physical therapy
interventions [24]. Previous studies have corroborated these findings, emphasizing the dual burden of mechanical and inflammatory stressors
in overweight and obese individuals with KOA [25].

Addressing BMI through weight management strategies may therefore enhance the therapeutic benefits of physical therapy, particularly in this
patient population, interestingly, this study found no significant associations between gender and the measured therapeutic outcomes, including
pain, stiffness, or functional improvements. This result suggests that physical therapy is broadly effective across genders, contrary to some prior
research that has suggested gender-based differences in pain perception and muscle strength. Although these discrepancies might be the
consequence of variations in study design or sample characteristics, the findings of this study indicate that physical treatment for KOA is
universally applicable, irrespective of gender [26]. Similarly, there was no significant difference in pain or functional outcomes when height
and weight were taken into account separately from BMI [27]. This supports the notion that a key determinant of medication success is BMI,
which calculates body weight in relation to height [25]. Additionally, the study found no evidence of a significant relationship between
improvements in stiffness and any of the demographic factors it examined.

The lack of association suggests that joint damage, the severity of the illness, or therapeutic compliance may have a greater impact on stiffness
than demographic traits. It also implies that stiffness may respond uniformly to physical therapy, exhibiting consistent improvements across a
variety of patient populations, regardless of individual characteristics [28]. These findings have significant therapeutic implications and
emphasize the necessity for specialist methods to KOA management. For instance, tailored exercise regimens that take into consideration age-
related related restrictions like decreased joint mobility and slowed recuperation may be beneficial for senior citizens. These modifications
could involve low-impact exercises like seated strengthening or water therapy to improve muscular support and reduce joint stress. An integrated
treatment approach that includes physical therapy [29-35], weight-management programs, nutritional counseling, and methods to reduce
systemic inflammation may also be necessary for those with higher BNIs. Healthcare professionals can better address the individual
requirements of their patients while simultaneously enhancing treatment outcome and quality of life by integrating demographic factors into
rehabilitation programs. Future research ought to examine the mechanisms underlying these demographic correlations and suggest novel
approaches to tailor rehabilitation to a variety of patient demographics. Using inflammatory biomarkers and biomechanical evaluations to
identify the best physical treatment for KOA. In conclusion, physical therapy is still crucial for treating KOA, but its efficacy can be greatly
increased by customizing interventions to target demographic characteristics like age and body mass index, resulting in more efficient and
customized patient care [36-37].

5. Conclusion

This research emphasizes the potential advantages of adding hip and trunk stabilization exercises to knee osteoarthritis treatment, both groups
showed positive changes, however, experimental group, which practiced the extra exercises, experienced more notable relief in pain and
movement limitations, particularly in knee flexion and extension, based on WOMAC and VAS assessments. The outcomes indicate that these
specific exercises help preserve muscle strength and enhance joint stability, leading to better overall functional results for the patients. This
underscores how personalized exercise routines can play a critical role in managing knee osteoarthritis effectively.
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Nomenclature & Symbols

KOA Knee Osteoarthritis OA Osteoarthritis

ACR American College of Rheumatology KL Kellgren-Lawrence

BMI Body Mass Index SD Standard Deviation

OA osteoarthritis TENS Transcutaneous Electrical Nerve Stimulation device
Reference

[1] Warasna, H. J. M., Awad, B. Y. H., Banat, M. A., Awad, M. Y. H., Gadelmawla, A. F., Suliman, J., ... & Warasna, A. J. (2025). Public
insight into knee osteoarthritis: a cross-sectional study from the West Bank, Palestine. BMC Public Health, 25(1), 448.
DOI: 10.1186/s12889-025-21581-2.

35


https://doi.org/10.1186/s12889-025-21581-2

Mohammad A. and Adhraa H. A., Iragi Journal of Medical and Health Sciences, Vol. 2, No. 2, 2025

[2] Geng, R, Li, J., Yu, C., Zhang, C., Chen, F., Chen, J., ... & Jin, T. (2023). Knee osteoarthritis: Current status and research progress in
treatment. Experimental and therapeutic medicine, 26(4), 1-11. doi: 10.3892/etm.2023.12180.

[3] Hulshof, C. T., Colosio, C., Daams, J. G., lvanov, I. D., Prakash, K. C., Kuijer, P. P., ... & Frings-Dresen, M. H. (2019). WHO/ILO work-
related burden of disease and injury: Protocol for systematic reviews of exposure to occupational ergonomic risk factors and of the effect
of exposure to occupational ergonomic risk factors on osteoarthritis of hip or knee and selected other musculoskeletal diseases.
Environment international, 125, 554-566. DOI: 10.1016/j.envint.2018.09.053.

[4] Adatia, A., Rainsford, K. D., & Kean, W. F. (2012). Osteoarthritis of the knee and hip. Part I: aetiology and pathogenesis as a basis for
pharmacotherapy. Journal of pharmacy and pharmacology, 64(5), 617-625. DOI: 10.1111/j.2042-7158.2012.01458.x.

[5] Berenbaum, F., Wallace, I. J., Lieberman, D. E., & Felson, D. T. (2018). Modern-day environmental factors in the pathogenesis of
osteoarthritis. Nature Reviews Rheumatology, 14(11), 674-681. DOI: 10.1038/s41584-018-0073-x.

[6] George, S.Z., & Goode, A. P. (2020). Physical therapy and opioid use for musculoskeletal pain management: competitors or companions?
Pain reports, 5(5), €827. doi: 10.1097/PR9.0000000000000827.

[7] Deyle, G. D., Allen, C. S., Allison, S. C., Gill, N. W., Hando, B. R., Petersen, E. J., ... & Rhon, D. I. (2020). Physical therapy versus
glucocorticoid injection for osteoarthritis of the knee. New England Journal of Medicine, 382(15), 1420-1429. DOI:
10.1056/NEJM0a1905877.

[8] Nelson, A. E., Allen, K. D., Golightly, Y. M., Goode, A. P., & Jordan, J. M. (2014, June). A systematic review of recommendations and
guidelines for the management of osteoarthritis: the chronic osteoarthritis management initiative of the US bone and joint initiative. In
Seminars in arthritis and rheumatism (Vol. 43, No. 6, pp. 701-712). WB Saunders. DOI: 10.1016/j.semarthrit.2013.11.012.

[9] Yao,Q., Wu, X, Tao, C., Gong, W., Chen, M., Qu, M., ... & Xiao, G. (2023). Osteoarthritis: pathogenic signaling pathways and therapeutic
targets. Signal transduction and targeted therapy, 8(1), 56. https://doi.org/10.1038/s41392-023-01330-w.

[10] Shamekh, A., Alizadeh, M., Nejadghaderi, S. A., Sullman, M. J., Kaufman, J. S., Collins, G. S., ... & Safiri, S. (2022). The burden of
osteoarthritis in the Middle East and North Africa region from 1990 to 2019. Frontiers in medicine, 9, 881391.
https://doi.org/10.3389/fmed.2022.881391.

[11] Guerra-Farfan, E., Garcia-Sanchez, Y., Jornet-Gibert, M., Nufiez, J. H., Balaguer-Castro, M., & Madden, K. (2023). Clinical practice
guidelines: the good, the bad, and the ugly. Injury, 54, S26-S29. https://doi.org/10.1016/j.injury.2022.01.047.

[12] Pereira, V. C., Silva, S. N., Carvalho, V. K., Zanghelini, F., & Barreto, J. O. (2022). Strategies for the implementation of clinical practice
guidelines in public health: an overview of systematic reviews. Health research policy and systems, 20(1), 13.
https://doi.org/10.1186/s12961-022-00815-4.

[13]Geng, R., Li, J., Yu, C., Zhang, C., Chen, F., Chen, J., ... & Jin, T. (2023). Knee osteoarthritis: Current status and research progress in
treatment. Experimental and therapeutic medicine, 26(4), 1-11. https://doi.org/10.3892/etm.2023.12180.

[14] Cowley, S., & McCarthy, G. (2023). Diagnosis and treatment of calcium pyrophosphate deposition (CPPD) disease: a review. Open Access
Rheumatology: Research and Reviews, 33-41. https://doi.org/10.2147/OARRR.S389664.

[15] Wang, Q., Runhaar, J., Kloppenburg, M., Boers, M., Bijlsma, J. W., Bierma-Zeinstra, S. M., & CREDO Expert Group. (2024). Evaluation
of the diagnostic performance of American college of rheumatology, EULAR, and National Institute for health and clinical excellence
criteria against clinically relevant knee osteoarthritis: data from the CHECK cohort. Arthritis Care & Research, 76(4), 511-516.
https://doi.org/10.1002/acr.25270.

[16] Tudorachi, N. B., Totu, T., Eva, L., Barbieru, B., Totu, E. E., Fifere, A., ... & Ardeleanu, V. (2022). Knee osteoarthritis in relation to the
risk factors of the metabolic syndrome components and environment of origin. Journal of Clinical Medicine, 11(24), 7302.
https://doi.org/10.3390/jcm11247302.

[17] Mortada, M., Dawa, G. A., & Amer, Y. A. (2021). Construct validity of a clinically correlated knee osteoarthritis ultrasonographic scale:
a cross-sectional observational study. BMJ open, 11(12), e048444. https://doi.org/10.1136/bmjopen-2020-048444.

[18] Nelson, A. E. (2020). Turning the page in osteoarthritis assessment with the use of ultrasound. Current rheumatology reports, 22(10), 66.
https://doi.org/10.1007/511926-020-00949-w.

[19] Mortada, M., Zeid, A., Al-Toukhy, M. A. E. H., Ezzeldin, N., & Elgawish, M. (2016). Reliability of a proposed ultrasonographic grading
scale for severity of primary knee osteoarthritis. Clinical Medicine Insights: Arthritis and Musculoskeletal Disorders, 9, CMAMD-S38141.
https://doi.org/10.4137/CMAMD.S38141.

[20] Mallio, C. A., Bernetti, C., Agostini, F., Mangone, M., Paoloni, M., Santilli, G., ... & Bernetti, A. (2022). Advanced MR imaging for knee
osteoarthritis: a review on local and brain effects. Diagnostics, 13(1), 54. https://doi.org/10.3390/diagnostics13010054.

[21] Hassan, H., Alsherbieny, E., & Fahmy, M. (2023). Effect of elderly women's socio-demographic characteristics on knee osteoarthritis
pain. American Journal of Medical Sciences and Medicine, 11(2), 39-46. DOI: 10.12691/ajmsm-11-2-1.

[22] Martinez-Gonzales, P. L., Capote, A. C., Del Toro, M. E., & Costa, T. H. (2022). Educational needs in patients with knee osteoarthritis
using the SpENAT questionnaire. Reumatologia Clinica (English Edition), 18(10), 603-607. https://doi.org/10.1016/j.reumae.2021.09.005.

[23] webb, S., Drake, C., Coffman, C. J., Sullivan, C., Sperber, N., Tucker, M., ... & Allen, K. D. (2023). Group physical therapy for knee
osteoarthritis: protocol for a hybrid type 11l effectiveness-implementation trial. Implementation science communications, 4(1), 125.
https://doi.org/10.1186/543058-023-00502-7.

[24] Montori, V. M., Ruissen, M. M., Hargraves, I. G., Brito, J. P., & Kunneman, M. (2023). Shared decision-making as a method of care. BMJ
evidence-based medicine, 28(4), 213-217. https://doi.org/10.1136/bmjebm-2022-112068.

[25] Goh, S. L., Persson, M. S., Stocks, J., Hou, Y., Lin, J., Hall, M. C., ... & Zhang, W. (2019). Efficacy and potential determinants of exercise
therapy in knee and hip osteoarthritis: a systematic review and meta-analysis. Annals of physical and rehabilitation medicine, 62(5), 356-
365. https://doi.org/10.1016/j.rehab.2019.04.006.

[26] Mo, L., Jiang, B., Mei, T., & Zhou, D. (2023). Exercise therapy for knee osteoarthritis: a systematic review and network meta-analysis.
Orthopaedic journal of sports medicine, 11(5), 23259671231172773. https://doi.org/10.1177/23259671231172773.

[27]Feng, T., Wang, X., Jin, Z., Qin, X., Sun, C., Qi, B., ... & Wei, X. (2023). Effectiveness and safety of manual therapy for knee osteoarthritis:
an  overview of systematic reviews and  meta-analyses.  Frontiers in  Public  Health, 11, 1081238.
https://doi.org/10.3389/fpubh.2023.1081238.

36



Mohammad A. and Adhraa H. A., Iragi Journal of Medical and Health Sciences, Vol. 2, No. 2, 2025

[28] Dantas, L. O., Osani, M. C., & Bannuru, R. R. (2021). Therapeutic ultrasound for knee osteoarthritis: a systematic review and meta-
analysis with grade quality assessment. Brazilian journal of physical therapy, 25(6), 688-697. https://doi.org/10.1016/j.bjpt.2021.07.003.

[29] Rayegani, S. M., Raeissadat, S. A., Heidari, S., & Moradi-Joo, M. (2017). Safety and effectiveness of low-level laser therapy in patients
with knee osteoarthritis: a systematic review and meta-analysis. Journal of lasers in medical sciences, 8(Suppl 1), S12.
https://doi.org/10.15171/jlms.2017.s3.

[30] Tian, H., Huang, L., Sun, M., Xu, G., He, J., Zhou, Z., ... & Liang, F. (2022). [Retracted] Acupuncture for Knee Osteoarthritis: A Systematic
Review of Randomized Clinical Trials with Meta-Analyses and Trial Sequential Analyses. BioMed Research International, 2022(1),
6561633. https://doi.org/10.1155/2022/6561633.

[31]Wu, Y., Zhu, F., Chen, W., & Zhang, M. (2022). Effects of transcutaneous electrical nerve stimulation (TENS) in people with knee
osteoarthritis: a systematic review and meta-analysis. Clinical rehabilitation, 36(4), 472-485.
https://doi.org/10.1177/02692155211065636.

[32] Tang, P., Wen, T., Lu, W., Jin, H., Pan, L., Li, H., ... & Li, Y. (2024). The efficacy of extracorporeal shock wave therapy for knee
osteoarthritis: an umbrella review. International Journal of Surgery, 110(4), 2389-2395. https://doi.org/10.1097/JS9.0000000000001116.

[33] Haque, M. Z., Virk, U., Suhrawardy, A., Roberts, K. C., & Magrey, M. N. (2023). Guide to optimizing care for Muslim patients with knee
osteoarthritis. Arthritis & Rheumatology (Hoboken, NJ), 75(4), 641-642. https://doi.org/10.1002/art.42395.

[34] Persson, M. S. M., Stocks, J., Walsh, D. A., Doherty, M., & Zhang, W. (2018). The relative efficacy of topical non-steroidal anti-
inflammatory drugs and capsaicin in osteoarthritis: a network meta-analysis of randomised controlled trials. Osteoarthritis and
cartilage, 26(12), 1575-1582. https://doi.org/10.1016/j.joca.2018.08.008.

[35] zhou, J., Zheng, Z., Luo, Y., Dong, Y., Yan, Y., Zhang, Y., ... & Chen, W. (2024). Clinical efficacy of Osteoking in knee osteoarthritis
therapy: a prospective, multicenter, non-randomized controlled study in China. Frontiers in Pharmacology, 15, 1381936.
https://doi.org/10.3389/fphar.2024.1381936.

[36] Schnitzer, T. J., Robinson, R. L., Viktrup, L., Cappelleri, J. C., Bushmakin, A. G., Tive, L., ... & Jackson, J. (2023). Opioids for
osteoarthritis:  cross-sectional survey of patient perspectives and satisfaction. Journal of Clinical Medicine, 12(7), 2733.
https://doi.org/10.3390/jcm12072733.

[37] Singh, A., Molina-Garcia, P., Hussain, S., Paul, A., Das, S. K., Leung, Y. Y., ... & Antony, B. (2023). Efficacy and safety of colchicine
for the treatment of osteoarthritis: a systematic review and meta-analysis of intervention trials. Clinical rheumatology, 42(3), 889-
902. https://doi.org/10.1007/s10067-022-06402-w.

37


https://doi.org/10.1016/j.bjpt.2021.07.003
https://doi.org/10.15171/jlms.2017.s3
https://doi.org/10.1155/2022/6561633
https://doi.org/10.1177/02692155211065636
https://doi.org/10.1097/JS9.0000000000001116
https://doi.org/10.1002/art.42395
https://doi.org/10.1016/j.joca.2018.08.008
https://doi.org/10.3389/fphar.2024.1381936
https://doi.org/10.3390/jcm12072733
https://doi.org/10.1007/s10067-022-06402-w

